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THE Rh TYPES IN CANADIANS OF JAPANESE RACE! 


By B. CHown?, Y. OKAMURA’, AND R. F. PETERSON‘ 


Abstract 


The theory of multiple allelic genes accounting for the inheritance of the Rh 
reactions is well established. Fisher’s hypothesis of eight genes, six pairs of 
allelic antigens, and six specific antibodies is the most comprehensive offered. 

The blood of 606 Canadians of Japanese race was tested with the four available 
antisera. Since this sample included entire families, gene analysis was based 
on a subsample of 217 unrelated individuals. The resulting analysis, based on 
Fisher's hypothesis, is given, and the probable reason for a discrepancy in the 
findings presented and further tested. Estimates of gene frequencies in per 
cent were as follows: 

Ri, 58.00; Re, 30.76; R” 2.89; R., 0.40; r, 7.95; R’, 0; Ro, 0; Ry, 0. 

These results are compared with previous studies on Japanese, and examined 
in relation to Fisher's hypothesis of three linked loci, and Fisher and Race’s 
hypothesis of crossing over of elementary antigens. 


Introduction 


The theory of multiple allelic genes accounting for the inheritance of Rh 
reactions was developed independently in the United States and England 


(7 (p. 509), 8, 9, 12-18, 20-30). In January 1944, when six allelic Rh genes 
had been isolated, a probable seventh indicated, and four types of anti-RhA anti- 
bodies were known, Fisher (14) developed a comprehensive hypothesis 
postulating eight allelic genes, three pairs of allelic antigens, and six anti- 
bodies. Each gene, he suggested, was associated with the selection of three 
antigens from the three pairs, and every antigen could give rise to a specific 
antibody. The three pairs of antigens he denoted C,c, D,d, E,e, and the 
corresponding antibodies with which they reacted T, y, A, 6, H, 9. The 
relationships of the genes, antigens, and antibodies according to this hypothesis 
are set out in Table I. In it we have omitted the 4 from Rh in designating 
the genes, as is now common practice with British authors, and have given 
the antibodies or antisera the Greek letter designation of Fisher (14), the 
Rh-Hr designation of Wiener (24), and the English letter designations of 
Cappell (2), which we use in this paper. The one gene, R, (not yet 
isolated), its assumed serological reactions, and the assumed reactions of the 
not-yet-discovered antibody anti-d are shown in parentheses. 
1 Received for publication June 13, 1946. 
Contribution from the Children’s Hospital of Winnipeg, the Department of Paediatrics, 


Faculty of Medicine, University of Manitoba, Winnipeg, Man., and the Dominion Laboratory of 
Cereal Breeding, Winnipeg. 

2 Pathologist, Children's Hospital of Winnipeg; Lecturer, University of Manitoba. 

Medical Student. 

4 Agricultural Scientist, Dominion Laboratory of Cereal Breeding. 
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TABLE I 


THE Rh SERIES OF ALLELIC GENES, ANTIGENS, AND ANTIBODIES MODIFIED 
FROM FISHER (14), WIENER (24), AND CAPPELL (2) 


Cenientions Antibodies and their reaction with antigens 
of ” ” 
Gene elementary Rh. = 
antigens pD*** C E (d) c e 
CDE + + + (—) 
Ri CDe + + (—) + 
cDE + + (—) + 
cDe + + + 
(Ry) | (CaE) (-) (+) (+) (+) (-) | (-) 
4 Cde - + (+) + 
R’ cdE + (+) + 
r cde - (+) + + 


* Wiener's nomenclature of antibodies (24). 
** Fisher's nomenclature of antibodies (14). 
*** Cappell’s nomenclature of antibodies (2), which is used in this and succeeding papers. 


Fisher’s hypothesis predicted two genes, R, and R,. R, has since been 
isolated (12). It predicted two antibodies, anti-d and anti-e. The latter has 
since been discovered (11). The hypothesis is the most comprehensive 
offered, and has been useful in unifying the results of past researches, as a 
guide to further genetic study, and in predicting new findings. We have 
made use of it in the study of the Rh factor in Canadians of Japanese race 
reported here.* 

Experimental 


: DETERMINATION OF GENE FREQUENCIES 
Materials 


Studies of the Rh blood type of persons of Japanese race have been made by 
Waller and Levine (19), and by Miller and Taguchi (10), each using three 
sera (anti-D, -C, and -E), and by Graydon, Simmons, Heydon, and Bearup 
(6) using anti-D. The data on the Rh reactions to the above three sera plus 
anti-c reported here were based on blood samples obtained in the summer of 
1945 from 606 individuals living in Manitoba and Western Ontario. 


In 525 persons, blood was drawn by skin puncture into 3.8% sodium citrate 
and tested on the day of collection. For the remaining 81, it was drawn from 


* In the table each gene is shown as being associated with three antigens. Fisher (13) made 
the alternative suggestion that three genes at closely linked loci were involved. More recent invest- 
gations (5) have made this the more likely explanation, but it is simpler, in a study such as this, 
to handle each group of closely linked genes as a unit and to name the group as though it were a 
single gene. 

Another antigen at the C-c locus, antigen C”, and a corresponding antibody, anti-C”, have 
been identified by Callender, Race, and Paykog (1), but are omitted from this table, as the specificity 
of our sera in this respect had not been determined. We are indebted to Dr. R. R. Race for sending 
us, prior to publication in Nature, the manuscript by Race, Mourant, and Callender in which 
their a information on the antigens, C, C”, and c ‘and the eater antibodies is 
summari 
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the vein into sterile vacuum tubes, allowed to clot, and shipped by mail or 
express. In these samples, none of which were haemolysed or contaminated 


on arrival, the tests were carried out one to three days after the blood was 
drawn. 


Most of the sera used were generously provided by Dr. Louis K. Diamond, 
but, in addition, a vial of high titre anti-c serum was kindly sent us by Dr. 
Peter Vogel. We are deeply indebted to both. Without their assistance this 
study would not have been possible. The anti-D and anti-c contained only 
these antibodies and were untreated save for dilution and for neutralization of 
anti-A and anti-B agglutinins with Witebsky’s solution. The anti-C and 
anti-E were of the common types, which contain, in addition, anti-D and a 
blocking antibody (14, 22). They were prepared by neutralizing anti-A and 
anti-B with Witebsky, followed by suitable dilution. 


Method 


The reactions were determined by a method described by Chown and Lewis 
(4), which is a simplified form of an earlier described method (3). 


Results 


The individuals used in this study were about half of a group that had 
been brought east from three rural settlements in British Columbia in 1942. 
Japanese immigration to Canada began about 1896. It reached its peak in 
1906 to 1908 and then steadily diminished to a trickle. Census figures are: 
1901, 4738; 1911, 9067; 1921, 15,868; 1931, 23,342; 1941, 23,149. About 
95% lived in British Columbia. We understand that much of the basic 
population of Japan, from which the immigrants were derived, has consisted 
for centuries of more or less isolated and self-perpetuating communities. It 
therefore seems probable that both the original immigrant population in 
British Columbia, and the group under study, would be somewhat hetero- 
geneous with respect to the Rh genes. 


It would be expected then that the population studied would be less favour- 
able for accurate determination of gene frequencies than the white populations 
that have been studied in North America and Great Britain. Furthermore 
the inclusion of many entire families introduces further heterogeneity. We 
have, therefore, in Table II, summarized the reactions of the entire sample of 
606 and of a subsample of 217 persons who, so far as we can determine, are 
unrelated. This latter sample is considered more suitable for calculating gene 
frequencies, although there is, in most respects, a close agreement between 
the entire sample and the subsample. — 

Table III shows the 12 phenotypes demonstrable with the four sera used, 
and the 36 genotypes possible with the eight genes of Table I. Since the 
phenotypes R,, R,, R’, R’r, and R’R” did not appear in the 606 individuals 
studied, the frequencies of the genes R., R’, and R, were probably either zero 
or very small indeed. For purposes of calculation they have been dis- 
regarded, and, consequently, the genotypes shown in parentheses are assumed 
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The two individuals observed to be of phenotype R, have been 


assumed to have the gene R,, which has been isolated, rather than Ry, which 


has not. The six of phenotype R’” were members of one family. 
TABLE II 
NUMBER AND FREQUENCY OF Rh PHENOTYPES BASED ON REACTIONS WITH FOUR ANTI-SERA 
Reaction with antisera Entire sample 
D Cc E c Number | Frequency} Number | Frequency 
+ + ~ + RR: 252 | 0.4158 95 0.4378 
+ + _ — Ri 205 0.3383 73 0.3364 
+ + 78 0.1287 27 0.1244 
+ + = + Rir 62 0.1023 20 0.0922 
me = + + =" 6 0.0099 1 0.0046 
+ + + ~ R, 2 | 0.0033 1 0.0046 
606 217 
TABLE III 
THEORETICAL PHENOTYPES AND THEIR COMPONENT GENOTYPES 
Reactions to antisera 
Phenotype Genotypes 
D Cc E 
R:R2, R:R", Rar 
+ + + + RRy, R R,R.)* 
Rik 
Ri + (RiR’) 
Rar 
+ + + { (RoR., RR.) 
+ + (RiR., R’R.) 
R" + 4. R'R", R"r 
ax R R.Ri 
R, + + + { (R.R’, R.R,, RiR,) 
- + rr 
R. - - + (RoRo, Ror) 
Ry + + (R,R,, 
R’ + (R’R’) 
R’r - + - + 
+ + (R'R", R,R", Ryr) 


* Genotypes shown in parentheses assumed to be absent from population under study. 


. 
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The calculations of gene frequencies based on the sample of 217 persons are: 
R, = V0.3364 = 0.5800 or 58.00% 


Rr = 0.0922 
0.0922 
r = 2 xX 0.5800 = 0.0795 or 7.95% 
R"r = 0.0046 
R” = 2X 0.0795 0.0289 or 2.89% 
= 0.0046 
0.0046 
R, = 2 X 0.5800 = 0.0040 or 0.40% . 


By difference R, = 0.3076 or 30.76%. 


The genotypes of the individuals of phenotypes R’’ and R, were known to 
be R”r and R,R, respectively through studies of their children as shown in the 
family studies. 

Discussion of Results 


Table IV shows the recalculation of the genotypes and phenotypes from 
the gene frequencies. The observed absolute frequency of phenotype RiR: is 
greater, and that of R, less, than their calculated frequencies. (The small 


TABLE IV 


GENOTYPE AND PHENOTYPE FREQUENCIES IN SUBSAMPLE OF 217 INDIVIDUALS, 
CALCULATED FROM GENE FREQUENCIES 


Genotype Phenotype 
Frequency, % Absolute frequency 
Name Calculated Name ~ 
frequency, % Observed Calculated | Observed | Calculated 
35.68 
3.35 
RR, 0.25 RiR2 43.78 39.36 95 85.4 
0.02 
Ry 0.06 
Riki 33.64 R 33.64 33.64 73 73.0 
9.46 
R:R” 1.78 12.44 16.13 27 35.0 
Ry 4.89 
Rir 9.22 Ri 9.22 9.22 20 20.0 
0.08 
0.46 0.54 1 1.2 
R.R 0.00 
0.46 0.46 1 1.0 
rr 0.63 r 0.00 0.63 0 1.4 
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discrepancy in the r phenotype is not surprising). Comparison of the observed 
and calculated absolute frequencies of phenotypes by the chi square test, 
with m = 1, gives a P value of .04, so that the deviations of observed from 
calculated results are statistically significant. Wiener, Unger, and Sonn (29) 
have shown that discrepancies of this kind (excess of RiR2 and deficiency 
of R: phenotypes) have been due, in some experiments, to the anti-C serum 
carrying traces of anti-D antibody. 


It seems not unlikely that, in the present study, some of the blood samples 
of genotype R2R2, being homozygous for the antigen D, reacted to traces of 
anti-D in anti-C serum. These would then give the reactions of phenotype 
R,R2, with increase in the frequency of that phenotype and decrease in 
phenotype 


Further evidence on this point can be had by examining the reactions of 
the 217 bloods to anti-C and anti-c, using the formulae employed in studies of 
‘M and N factors and substituting the terms C and c for M and N. (The 
formulae are summarized and explained by Graydon (31) ). This allows all 
bloods to be divided into three categories in respect to Fisher’s pair of allelic 
elementary antigens C and c, namely genotypes CC, cc, and Cc, which are 
comparable to the three genotypes MM, NN, and MN, respectively, and can 
be handled statistically in the same way. 

Our data are: CC = 74; Cc = 115; cc = 28. 


The calculated frequencies of the elementary antigens C and ¢ and relative 
statistics are shown in Table V. 


TABLE V 
FREQUENCY OF ELEMENTARY ANTIGENS C AND € 
Frequency of elementary 
antigens D oD D/oD x? ~ P 
0.6060 0.3940 +0.0568 0.0339 1.676 2.615 0.11 


The divergence of these results from those expected on the basis of the 
theory of inheritance is not very great, but in a population such as this, which 
is almost certainly heterogeneous for the factors under study, a negative 
value of D is expected. Therefore something has probably modified D in a 
plus direction to a greater extent than is at first suggested by Table V. False 
positives with the anti-C serum due to presence in it of anti-D antibody could 
bring about this result by increasing Cc at the expense of cc, so tending to 
make the value of D positive. 


The probable extent of this increase may be indicated by calculating the 
expected percentage of positive reactions with anti-C serum from the observed 
negative reactions with anti-c serum. From Table II the latter is 0.3410. 
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Expected anti-C + = 1 — [1 — +/0.3410)’ = 0.8270 or 82.7%, whereas, 
again from Table II, observed anti-C + is 87.1%. 


In Table VI is set out a comparison of the phenotype and gene frequencies 
obtained in previous studies (10, 19), in which only three sera were used, with 
those found in the present study, in which four were used. In general 


TABLE VI 


COMPARISON BETWEEN PREVIOUS AND PRESENT STUDIEST 


Phenotype frequencies, % Gene frequencies, % 
Investigators Ri 
and | R: | RiR:| R”| R, |R’R’**| | Ri | Re |Ro| 
Rir* 
Waller and 
Levine (19)*** 150 37.4) 13.3) 47.3) 0 0 0.7 1.3) 61.8) 37.8;0)';0/);0/);0/;0/ 0.4 
Miller and 
Taguchi (10)*** 180 51.7| 8.3) 39.4) 0 0 0 0.6) 70.2) 2.1 
Weighted average 
of above 330 45.2) 10.6) 43.0) 0 0 0.3 0.9) 66.4) 32.3}0)}0/0;,0/0) 1.3 
Present study 217 42.8) 12.4) 43.8) 0.5) 0.5) O 0 58.0) 30.7) 0 | O |2.9| O |0.4| 8.0 


+ Study of Graydon et al. (6) not included as only anti-D antiserum was used on all but 
two specimens. 


* Since anti-c antiserum was not used in the previous studies, phenotype R, was not dis- 
tinguished from phenotype Rir. The two are therefore set out as a single group in this table. 


** Using only three sera this phenotype includes genotypes R,R,, RyR", and Ryr as well 
as R’R” and R'R,. Gene R' or R, or both must exist in this population, though in extremely low 
frequencies indeed, 


*** As calculated by Wiener, Zepeda, Sonn, and Polivka (30). 


there is good agreement between our data and the weighted averages of 
the two previous studies. In ours two additional genes are indicated, R” 
and R, (Wiener, Zepeda, Sonn, and Polivka (30) had predicted the exist- 
ence in Japanese of R, or R, or both). The greatest difference is in 
the calculated frequencies of the gene 7. Our calculation is based on the 
frequency of the phenotype Ry, which, as we did not find evidence for genes 
R’ and R., we assumed to be genotype Rir. This we think is a more precise 
method than derivation from the rare genotype rr. Wiener and his associates 
(30) also avoided the latter method, but were unable to make use of derivation 
from the phenotype Ri since the data available to them did not distinguish 
between phenotypes R; and Rir. They therefore derived the frequency of 
gene r by difference, and obtained much lower values than in our study. 
Had they used derivation from the weighted average frequency of genotype rr 
they would have obtained a frequency for gene r of 9.5, quite close to our 
8.0%. The true frequency can only be determined by further studies. 
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Finally it is of interest to examine our data as they bear on Fisher's (13) 
hypothesis of three closely linked loci. The discovery by Callender, Race, 
and Paykog (1) of a third allele, C’, at Fisher’s C-c locus (13) strongly supports 
this hypothesis. 


Fisher and Race (5) have pointed out the possibility that the rare genes 
R,, R’, R”, and R, in British populations are maintained by crossovers between 
the elementary antigens c,d,e in the common double heterozygotes Ryr, 
R,R2, and Ror, and the gene R, by similar crossovers in the triple heterozygotes 
R,R”, R:R’, and rR,. Their data on Rh gene frequencies are in remarkable 
agreement with this idea. 


The hypothesis of crossovers can best be tested by family studies carried 
out on a far more extensive scale than heretofore employed, in order to detect 
rare crossovers in the generation in which they occur. Supplementary 
evidence will be obtained from populations, but it will be of a less certain nature. 


The sample of 217 Japanese under study is admittedly much too small to 
make a satisfactory test. The genotypes Rir, R,R2, and Ror are the common 
double heterozygotes but have different frequencies from the British popu- 
lation. However, if the rates of crossing over are the same in both populations 
the frequency ratios R’/Ryr, R’’/Rer, and R,/R,R2 will remain the same within 
limits of chance variation. Based on the frequency ratios obtained by Fisher 
and Race (5) in the British population, the expected frequencies of rare genes 
arising as crossovers in the Japanese population are as follows (our own data 


in parentheses) : R’ 0.0022 (0.0000) 
R, 0.0042 (0.0040) 
R” 0.0083 (0.0289) 
R, 0.0147 (0.0000) 


The main discrepancy is the absence of R,, but the values for R, and R” in 
our own data are derived from only one individual in each case. The above 
calculations are of interest only from the standpoint of method. We do not 
consider that they conflict with the hypothesis of crossing over. 


In the Japanese population under study and in the population of Mexican 
Indians studied by Wiener, Zepeda, Sonn, and Polivka (30) the frequency of 
the double heterozygote R,R, is higher than in the British population so that 
the hypothesis of crossing over predicts a higher frequency of the gene R,. 
It is of interest that this condition is met in both cases. 
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INHERITANCE OF THE ALLELOMORPHS OF THE Rh GENE 
IN CANADIANS OF JAPANESE RACE: 
A STUDY OF 65 FAMILIES! 


By B. CHown,”? Y. OKAMURA,’ AND R. F. PETERSON! 


Abstract 


The blood of 129 parents and 182 children was tested by the four anti-RA 
sera, anti-D, anti-C, anti-E, and anti-c (or anti-Rh, , -Rh’, -Rh"’, and -Hr’'). The 
data obtained were in agreement with R. A. Fisher's hypothesis of the allelic 
Rh genes. No exceptions to expected results were found. 


Introduction 


In a previous paper (2) we reported the reactions of the blood of 606 
Canadians of Japanese race to the Rh anti-sera, anti-D, anti-C, anti-E, 
and anti-c of Cappell (1), or anti-Rh, , -Rh’, -Rh’’, and -Hr’ of Wiener (9), 
and, based on R. A. Fisher’s (3) hypothesis of the allelomorphs of the Rh 
gene, derived the probable gene and genotype frequencies. In the present 
study we have used that portion of the same data that applied to families, 
i.e. 64 complete families, of 128 parents and 176 children, and one incomplete 
family, the mother and six children, to determine the inheritance of Rh genes. 

The methods are detailed in the previous paper. In it we gave our reasons 
for believing that our anti-C serum contained a weak anti-D agglutinin, which, 
reacting with some homozygous R:R: bloods, would result in some proportion 
of bloods that were actually of phenotype R2 giving the reactions of, and being 
classed as, phenotype RiR.. While this must, if true, have some effect on 
the following data, this family study does not bring forth proof of the error. 

In the same paper_we also pointed out that the population dealt with was 
probably not homogeneous for the Rh genes. This does not affect the family 
study. 

The same nomenclature for genes, genotypes, and phenotypes is used in 
the two papers. 

Studies in the inheritance of the allelomorphs of the Rh gene in white 
families have been reported by Race and Taylor and their associates (4, 5), 
by Wiener (8), by Sonn and Wiener (6), and by Stratton (7). We have found 
no such studies on families of other races. 


Results and Discussion 


The results of our study are summarized in Table I, in which both matings 
and children are shown by phenotype. In our previous study it seemed 


1 Received for publication March 22, 1946. Contribution from the Children’s Hospital 
of Winnipeg, Department of Paediatrics, Faculty of Medicine, University of Manitoba, Winnipeg, 
Man., and the Dominion Laboratory of Cereal Breeding, Winnipeg. 

2 Pathologist, Children’s Hospital of Winnipeg; Lecturer in Paediatrics. 

Medical Student. 

4 Agricultural Scientist, Dominion Laboratory of Cereal Breeding, Winnipeg. 
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TABLE I 


SUMMARY OF INHERITANCE OF Rh PHENOTYPES 


Type of No. Phenotypes of children 
mating of 
(phenotypes) | families Ri R, r Totals 
Ri xX R 9 21 21 
Ru X Rr 2 1 2 
X Ro 2 2 2 
Ri X R2 3 3 3 6 
Ri X RiR2 20 29 35 64 
X 4 3 1 8 
RiR: X RiR2 14 9 6 22 37 
R2 x Rir 2 2 3 5 
RR, x Rir 6 4 5 5 2 16 
X Ri 1 2 1 3 
?* x R” 1 5 1 6 
1 2 2 


* Father dead, Rh type unknown. 
** This R” is one of the five R” offspring of the family listed above. 


probable that the genes R,, R,, and R’ were absent from this population. 
In the following discussion of the matings, the same assumption is continued 
in order to eliminate repetition and undue complexity of statement. We 
realize that these genes may actually be present in exceedingly low frequencies. 


Ri X Ri 


The only possible genotype in the parents is, with the above proviso, 
RiR,. This then is the only possible genotype in the children. The 21 
children were all of phenotype R; . 


Ry X Rir 


The results are those expected, as the two children provided two of the 
three theoretically possible genotypes. This mating and the one discussed 
above illustrate the value of using the four anti-sera, when possible, rather 
than the three (omitting anti-c or Hr’) as in Sonn and Wiener’s (6) recent 
studies. Had only the three been used these two matings could not have 
been distinguished, so that it would have been necessary to make assump- 
tions about the genotypes of parents and children. 


"Re X Re 


The parental genotypes may be R2R:, RR”, or Ror. The phenotype R; of 
the two children is the most probable according to theory. 


Ri X Ro 


The matings may be RR; by R:R:, R2R’’, or Ror. The phenotypes of the 
two children (R;Rz and Rr) are those expected. 
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Ri X 


The RiR2 parents may have the genotypes RiR:, R2R., R’R,, or 
The possible genotypes of the children are RiR:, RiR”’, RiR,, 
and Ri. As the gene R” was found only in a single family to be described 
later, and as the expected incidence of R,R, and Ry in children from this 
mating is extremely low, we may compare the observed phenotypes (29 Ri 
and 35 R,R:) with the theoretical result of 32 R,; and 32 Ri:R,. The chi 


square test gives a P value of approximately 0.5, indicating a satisfactory 
agreement. 


X 


As expected, the phenotypes R. and RR, occurred in the children in 
approximately equal numbers. The one child of phenotype Ry indicates that 
one of the R: parents was of genotype Rar. Other genotypes are possible here 
but their expected incidence is extremely low. 


X RiR2 


Ignoring the theoretically possible but very rare phenotypes R”’, R., Rir, 
and r from this mating, the observed results (22 RiR:, 9 R,, 6 Re) may be 
compared with the theoretical values (18.5 Ri Re, 9.25 R,, 9.25 The 


chi square test, with m = 2, gives a P value of 0.4. The agreement is satis- 
factory. 


Ro > 4 Ry 


The approximately equal numbers of R: and RR: children are in accordance 
with expectation. 


R,R2 x Rir 


Ignoring rare genotypes, the four genotypes RiR,, Ror, RiR:, and Rir 
(corresponding to phenotypes R,, Re, RiRz, and Rir) are expected in the 
ratio of 1:1:1:1. The observed numbers, 4, 5, 5, 2, when compared to 
this ratio by means of the chi square test with m = 3, gives a P value of 0.7, 
a good agreement. 


R.X Ri 


The more likely genotype of the R, parent is R:R, since R.R, would be 
extremely rare. The phenotypes of the three children are those expected if 
the R, parent is Ri:R,. (The same phenotypes would be expected if the R, 
parent were R,R,). 


ad 


It is apparent that the maternal genotype is R’’r, and that the paternal 


genotype must have included the gene r. The most probable paternal geno- 


type is R’’r, giving the theoretical phenotypic ratio in the offspring of 3 R”’ 
to lr. 


R, x R” 
The phenotype observed is in accord with the theory and must be genotype 


| 
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The data obtained in the family studies are in agreement with the theory 
of allelic Rh genes. No exceptions to expected results have been found. 
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